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Problem to be solved: To deal with higher density of an emitting part 
by preventing deterioration of the emitting part at a chip-end. - , 

iSolutidri^A separation groove T^ 

^6f :&thka; a with the surface of an n-type matrix 1 is formed dri a ~ r j ; 

• isolation area 6f the surface of the n-type matrix 1 by etching, and a^;;; ;: 
■p-type diffusion region (emitting part) 5, etc , is formed on an LED array ; 
formation region Then the n-type matrix 1 is; diced from the rear 
surface thereof in the vertical direction so as to reach the bottom , - 
surface 7b of the separation groove 7, and further in the horizontal % 
direction along the isolation groove 7, for dividing an LED array into ^ 
individual chips: So that a side surfaceT2 of an LED array chip 
consists of an etched surface (notch surface) 12a making an acute 

ifangleiwith the front surfacie of 

making almost a right angle with the rear surface of the chip Viewed : 
from the front surface side of the chip, the outer shape of the chip is " ^ 
•;made\of;tHe front surface of the chip arid; an end side ;12d of the etchedj 
surface 12a:' ' •'. • : .. 'Z-yZWZ "Z y"Z\ ■ZZ^ii^y^ 
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Y7U-Y 2 2imR7 c, 7 d WSMfrf. 7" 
1/-HWB2 2 a*«ttS-OUea7 d^jfifiteSBfrf Sft 

ass 2 axnmMUtyj > y 7 u- y 2 2 

SrBSU yj^yYVU-Y 22* . EHE$-£*# 

*xwrz-£ziti>iz. yjjfo&mz*. ishm* 
m$7ZWinmm7 d®&r>xmtt& (03(b) 

MR) . 

[0031 ]$ UZ. *73J\i&mXf— : J2 1*90' 
EKES*. «M*«f^5Hl»-7 tW&h-ftmzmf 

hftffisn*. mtnmz&\&±vwi2<7mmw 
tzt5\rxmm.7 ctsxv7 <uz®^xmtt&. 

X. ?A i/yfUcLEDTUJ 7-y7*?-4 i/y?T 

-724frmm-i. 

[0032] 04{i^-f i/y?Z1xZ%\0>mm®.<r) 

LE\>Tv4<mmm&mx'S>h. mA^-t^o^ 

m 1 vmkl&W) LED7Nfy T<r>y- ••/ 7"ffl® 1 0 
yymiOat* X-y-fy^ffll OaKf 7 7^1^ 

x-nmzm&z tuzmw-m i o b t tc«t oisbSc^^t 

130, OTJTOlObti, «aWI3*WlSSilfef-y 
7WSt=»L«B»**tTV>6. t^oT. 7-s7mW 

mmx-hh. 

[0033] iOjmojtM»JBOLED7M-Wi. 
»3l6»52flW)f--y7 , fl||S10tt. f-v eyj/fcM^ 
^ 7 7 ^ tfm. I =5r v ^ x y f* y ?m 1 0 a t * 0 <f )S $ 
ilTfcO. m&5 : &®\<Zliy''jVyyhhWi.9yv 

AX^fW^Crv). dco^tf). «*asfiffOf-y7TBliii 
EDTl^>ff--y7'(02 8 (a) #HS) cOj:o>Sr^a5 

[0034] Sl^Hli^JBiOLEDr^-fC 
ti. X-y^>-i7-ffil 0afc&S#8t?f 7£, ^OfflBfcft* 
nSSS 1 O^St^ im 6 a $r^rt«t 3 WMW* 
ClttiO. X-y^y/ffilOa^'f-yr^titCWU^ 
^^a$-^LTfcO, nSa^l^ffifc«tt/^tSI55 

xvf-y^TBl OafcflJHOiBl Ob^BBl 0c*%tt 
»5J:0t«<**J:3t:4M18l7*a<»jfiLTt, 
f - -y 7*^Hj5«T'Ol63tgP 5 *»4> f - v 7mm 10 ( x -y 
f-y^TBl 0a) 4-c^BLtli. 
^UTV^^^cOLEDTWf-77' (02 8 (b) 
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[ 0 0 3 5 3 £0 J: ? £8 1 vmffimz ±iM . f- y 

rfflffl i o <of - •/ r^ffi t onaifr-frtriiWR: .f?r 

y^B <«9X#ffl) 1 0 a fclfcf-ft:.! SB£ 

[0036] m2<7mmm 

0 5 2 <n§kWm.<?) L E D 7 W coSitX 

SSKWSBSiSBt**. H5(cfc^T, ( 1 ) (4¥ 
PWOxy \±(c»jfi*iifc L E D7 W OBfBBH-C* 

0,05^(4) jawe-fSBr**. ( 2 > *$ 

«ktf ( 3) tt4*f**xv\±i=»S3*ijfcLED7W 

SftLTftft. *fc, S20HJg^JSKt>V^T, 
*x/\J:fcLED7W*JMW-&IiBli. JJEimo 

[0037] 05 (1) Cjjf*\k3fc. ±i2^10Hig 
»Bi:Rl;iS<Hl (l)~(4)#Bg) fc«k9. n 

1 mmmmmz. ns»« 1 siHictt 

[0038] 05<9 ( 2 ) fcJ:lX ( 3 ) £5&t X 
o nMg# 1 ««B»C»*S*tWMBai70K]B7 
b nMStf 1 OBfflCff 0 b Zft-mZ-Kfo 

{=, 7 fc»->fc*¥#tofc , nMawi^r 

-fi'V^U LED7W£ffl*Of--y:7t;:#lfc7S. 
d^tiO. LED7M?"y7WMffil 1(4. f-»/7 
SHBfc:»L«Mi**rxv^>/iif («9^*m> 1 1 
at. f--y7mSK#L#fc*!£&^Wrai 1 bit 
JOflMMtfiS. 4fc, **rf t ffiHAv6.&fci:&fc. 
x-yf-y^®l OafcQMVIIlObOJIBllOcfttf- 

[00 3 9] JSTfc, *2tf53WI9BIDW)LED7U-fO 

yj^sriLmwtmh. m\t&2<r>$mm<r>L 
e d t u a <?>?4 1/ y rxnuzm >wt s *x ^ > 

fiOfifj£0T-$>9. (aH4jE®0. ( b ) (4ffi!l®0T' 
*>S. Srfc. 06C&VVC. 02tHtiO(c{4. PIC 
ffWtl/Cfc*. 07l4S2OHffe^SOLE 
D7WO:/Mi':/^Ig£i'B&tSSfrffl0?&S. * 

[0 04 0] 06<9:7W isy7&mt % m2<Dy4i'> 

rmmzis^x. y4i/>?7v-Y2 2t. *<rym 

WM#yz.W£.nLfi8.e}Q-9Q' (0b(405 



[oo4i]4r. -ties* 1 nmmmt nwz ix . 

^#^x;n2 0£^x;\j*$UT-»>'2 l.*1B(c!l£ 
"T* (B6MR) . 

[004 2 ]■%(=. ^^yH7W-F2 2Wffi^L 
^«JH1+^ffi(^*'7XyN2 0O«fill{ag) t. CC 
D^^92 30fim+^Wi;^Ox^f6]<7)3r7-fe-y F 
*Lf 2 (16 (a) 4KB) *tt*r*. *7-te-yFJI 
L f 2<?>mmZ L d 2 . Ktttf L d 2*^tf)-m*£ 
AL2fc-fSfc. h£.L f2 = Ld2 + ALf 

2T'h&. CCD1)*v23<?>*-tMt¥mft.*;XJ\2 

omizB&zixKyijmzmvmfetyftfmi t# 

-Scf S&Sfc^-r - V* y K 7 U - H 2 2 i> i l^C C D 
*^723^«J$-fr. -IOfi[Sf^'f J r^>'K7k- 
H 2 2 fci: O^^xyN 2 0«®OL E D 7W f- >y 
7i6q!WS*lTV^v^ia«*«fflfflt-S. *LT. CC 

D^52 3tx*mciarHiLditff«»s*» ^ 

Ofira-CcO CCD^523 <7)^Q«fc (R«Jffl{2ai: «0 
x^O-f it& A L 2 £ C C D f] * 7 2 3 .J: <0 m$? 
h. 

[0043 3 4fc. ±£311 OUSMii Isl&fcU:. 
x^feJ;I/y^r[6jt^^XA2 oaffi^SI»7 

[ 0 0 4 4 3 ^fr^xyN 2 0 Sr^®*>^>±ieo 

mfifaizy-4is>?L. m*<r>LEDT\s4i--vr\ l z 
KMti mum) . 4-r. y*isits^s^«i«7 

»C«U «JfJL^t^t^^ : &yF7^-H2 2jWI 
217 c, 7dfcgSjHir-f. 7l^-h-^ffl2 2a**-^<7) 

na7 c ojS^^iiifi-r hmxh h% 1 oflwinaa 

tC. CCD^^7 2 3£7)4"t«^-SC$-tir. ClOfiS* 1 
-F2 2£^fii$-t2\ yA*?*vW\s-Y22*%\ 

mwsm±xzwM3-h. zix. bks-ws^-v* 

y H 7U- H 2 2 £ . ^Hifll 7 <7)J&ffi7 b A^±E«0ffl 
MZ^XVmth (07 (a) #«B) . mz. >7xyN 

1 & 1 so- ECS*, -*^>uea7 c 
«B?fc«iH (»i«fflMfflirc<ofl)«i) 

S7fc^U. «MiJUcfc#t^^ ; eyH7U-H22 
JWI3217 c , 7 dlC^M-tir-r, 7U-K*1B2 2 a^'fill 

W±lzyA >- H 7U- K 2 2 5rES L . 016$*^ 
f F 7U- H 2 2 $• . 7 ^Sffi*^±IS 

uz % yumz&mzit, ±ii<r>^mmi imrnsn 

■7d{c©^TflJBW6 (07 (b)#K) . 
[00453 ZbtZ. ^x/«Xf-y2 15:90' 
EBBS*, flJBI**8f^#tt»7fcli3W**Wt:BV 



!(8) 000 



-195827 (P2000-1 9$<8 



*4Htil7GttU m&7 ct3£V7 dlZft^Tmit 

[0046] ms\i? 4 : s > 7 zixrz&Krymmmm 

LED7W?-v7*>KiIi»JlBT*4. 08fcsrTJ: 
5t, 352^ll»?SOLED7W?-v:r<9^'y7-{I 

v*>tm («J0X#B) Hat. x.yfy/Bl 1 
afrbl-vT^tX'mizBf&ZttfzMWmi lb 
fcK^fitJfcSftT*^. WUHFBil 1 btt. 

[0 04 7] Z<?>m2<?>mM%m<7)LEV7l"(1--vT 

•yr^ffifcX.yf->7Wl 1 aWJISl 1 d#. f--y 
SSgffll ldJrOfcrtSKrflJfflSfiT^*) . ZiUzX 

9. iBta|5i:^-yr^h^iiLs*^wjjia:m^ 

fciTik J:fB?>«lLtOJf<i>o££i£}£ 
t&Z.btfX'%h. 

[0048] %2<r)mtmBcOLED7l'JX 
H. JJE»lOS0BBJBfcP3«C. $BfcS5ifiaw>*» 

^x-yf-y^i l a£i9*tj£$ftTiJ9. JBfc»5 

1 lb**5rv\ o4"J. »K»5i£»K:tt, f'^y/ 
$> £ V %(2 7 y -y 7 LT ^h^&8£.ffl&fi% >r \ 

[0 0 4 9] *fc, n2(?mBffim<7)LED7\"lX' 
«i. ±fE^10Hit»jSfcHfllt. x-^y/ffil 1 a 

mnoa o izjmtiz t iz x 9 . x y * 

S»* 1 OSffifc itflM 5 **t*^«ttwe.x-9- 
«£K£&LT^S. :<0fc», x-y^-yymi 1 afcfl) 
H! IT® 1 1 b OJjgffl 1 2 c tf&ft* 5 J: 0 1 S < =Sr i> i 
dC*Jt»7&»<»jRLTt. *v7$kW&®X'V>% 
*»5*>4>f-vT«Bl 1 (x-yf-yjy-ffll la) 4? 
^®Lt{i©gfcS*K$:£&vW. y%3i^5(7)!|f^ 

zmk<?)j:oizjz<tz>mtf%wx\ mamm 

MtiztttoX-tl. 

[0050] 09(i*^BJ^2^Hife^©<7)LE D7 

i/>7-?- : Jy£W 1 Mi-mX'h&. M9lz 
fcwc. (a) iWrtyvru-Fomfttzttt 
ssyy-7- : Jy*wmhmx't) 9 . ( b > ii# 
«Hf)»s'K*«-*^ isy?-?-i;ymmhmx: 

[0051] 09 (a) fciSWC. ^-f-reyKTV- 



V22<m^nt:0c b-fht. <9c = 01?LED7 

M^msasgp (^jg»^Jia5) (V&mzyjtty* 

g(i. #Ji^H»J: l JfcLii*rtgteA*. flft& 
ftflc=fl2(>fll) T$Ht»*MBSW)i£«fc*' 4 * 
*>K7U-K2 2*A*lfc*&lctt. «Jfflffi»i. # 
8f$<7)]ia5J:9i>L2 OLD rtHlCAS. (Sot. 
^'J&gJi . ?4 -V* y F TV- H 2 2 Offiftft 0 c ** 

K 2 2 £AiVC t . JJ2<0flJMffl{f 

[00523 m.mr>Tmt . l i ( t 

fcliL 2 ) LfctMflfilfcflWM* c = 01 ( *fc 
ii<9 2 ) •C'r-f-V ; &yHyu-K2 2 (<D7V-KSI® 
2 2a) *<Ail«f . *JtilKOIH»fc:lB*frffc. LED 

SOT. ±IEOL 1 , L 2 S-WJv-^'y L c t -rs . 

r-f i/y-y^mnyi ^ y f 2 2 t(i, ^ 
v-^>Lcii. y^^y^v-^22oyhW^<r> 

[00 53] ?4^yY7V-Y22<nmk%eQtf 
flJgiJ-7-i/yLc <-TI.- J:* J T'# 
?> . L*» L . «-^<73Mffitr-f ^yY7V-Y22 
ZtmZtt^ZolZt&tHtolZli. 0 c ^9 0' -e 

zx$)izktf&mx'&&.ft'>x, ec*9 0' -e 

fc. ^-V*yKyw- H2 20-W»iJ*^B (f-yrffl 
91 HD^Wffil 1 b ) tf^xyNgS (f-vTTOS) 
{^LT=5r-riHi^bT'J)9. <9c=^b-90' =5cco 
X\ 6c<9 0 m -0a(Db%. ^b^l8 0' -^a 
T*S.fi!->T. <9b^l80" -eaCigtfll 
flJBTv-xV L c fig^lC^S . 
[0 0 54] 129 (b) tfeV^T. ^KjKOffS 
SrDfc-fSfc. D = D10t#. <Jl7-y'yLc=L 
3fcSS. ^)5i3loai$D = D2 ODD 
*. «JfflV-^>Lc=L4 (>L3) ttch. «-> 

[ 0 0 5 5 ] ^ ^y^acofljffljnimn ( io« 

t. LcS2xHC1-|,C:i: tfXZtW. ftmom® 

&t>miz l c /2wnt siuc lt ^-f -irt y 

Y7V-Y22 (^U-F^B2 2a) SrAtiSdi: 
fc J: 9 . ±iao^iJSDlMHS:± LT t, . 
tgitfl^ LED7W^$r^fif?»01Ig?J:9irt{iy 
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[0 0 56] gjffl-?-i/yLc=DXt an0c=DX 
tan(0b-9O* ) %<?)X\ Lc<i 2 XHlZ-f&lZ 

it. KmmnmDz. 

D£2xH/tan0c=2xHXcot (0b-9O 
' ) 

lz-tfi\f&\,\ 

[0057] Z0>m2comifoBWX'l*. D > 2 x H X c 
ot (0b-9O* ) , 6>b^l80* -<9aKf£5£L 
TfcO. Lc^2XHO^Sr}l£LTV^. iixKJ: 

±s.mmMT.m:Z£.ixi>. ledtm^ 

[0 0 583 zcoxoizm2ff)mmmiti:tn£. 
rmmi itnmmmi 1 b#f-<y7-gBnfcttL#6£0 
b o \t?A is>?-rz bbi>£, mmaxmM. 

±H(C*ft*gi^ai$D$:DS2xHXcot (<?b 
-90* ) tzLKZblZ**). mMt+v79Wt<7) 

[00593 m<r>mmm 

H 1 0 li*%,tyC0& 3 OUSSJg®^ L E D T W 
Ig£IH93-r6»iffiHT'&£. 121 Ofcfcwt, ( 1 ) 
liiimfttrxy NifclWESiifc LEDTU^f coKffiHT' 
J>9. 01O (4) ICttJS-fSH'C&S. (2) 
fcjtf (3) ttiHW(c«>x/\±t»jfiS*i>£LEDTU 

*. EUOfcSwc, HlfcWttflXtfiHM* 

**xy\±CLED7W£»J«W*I8li. ±E»1 

[00 60] Hi 0 ( 1 ) fc*tJ:3fc:, ±IEI£l<D£ 
IBBJBfcHtia (01 ( 1 ) - (4 ) #88) lz£ 9. 
naSttlltlB^KiWUc. ffil&tfnSgttl Affile 
»LttA5afc*1"4Miai7*JttftL. *fcLED7U 

I. 

[0061 ] fcfc. HI 00 (2) (3) fcjjrf 

idtc. nSStt l ogffi*> fe«iS3Sri(5t:^«ai 7 cr>& 

ffi 7 b iac, 7 tsa-j 

nSattli^-f^y^U LED7H£ffl«*> 
1--y7lZftmtZ>. ZtlizX*), LED7W A *jr~,?<T> 

fflffil 2tt. f-yr«ifte*tHWit*"rxy^y/iB 

(«jo^§ffi) 1 2 at. *~,7$m\iznvm&*% 
tmwmi2bt^zx^m^tii. zk. 

HB0»6JW:fc*fc. f77SIi:i'yfy/112a 
[0062] HTt. *3«ltM9WBtf5LEDTU-ftf5 

y4is>yxmmwt&. hi um3mmmv> 



aatommrth o > ( a > & j: v ( b > usese. 

(c) iiffllffiHT'fc*. £*J. Hi llc*$vvc, H2t 
Btt«KttWt»^*ftLT**. *fc, Hl2JigS 

mimX'bl. HI 2(c*vvt. H3i:|5|l:i) 

[0063] HI l^^i/^^gSli. H2^^x 
J'/BBtetNvc. ^XAJSKxr-x'2 1 £3g3fl4<0 
6 b U m±\syX2 3 aft^ 
C C Vti* y 2 3 £ ^X/nJMLKT-^ 6 OgffiMfc 
EBLfcfcWC**. ->xys^KX7 i -^2 6{i. Slffi 

XAifa^T-v2 6ffl!ltLT. ^-f ^y^T-724 
»txm&b9,2 5lz£ O^XAflMfc*^-^ 6^ 

X/N2 0^SffiA^*^>>x/N2 0$:flMiJ-r?». CC 
D^52 3ii, SJt^7x'»f-y26^ 
LTv ¥*Sft?x/\2 0««B*iWRL,.4)-Jiai7Ott 

B*«auT^-f isyfom&WLfct htzvxniinx-b 

h. ^Ai^y^"fU-V22t3XV : CCD/j^y23 
it. ^z%^XyL^\ft&£Vy-%mzmi-tZ>. * 
tz. ?4isy?7')s-Y22\.Ztt^hCClii!*?23 

[ 0 0 6 4 ] * 1\ ^Sft^xyN 2 0 Sr^SJt Sl?^ . 

?4**> Yfv- f 2 2<7xmmm (*m#<7xs\ 

2 0<tfm\&m.) b. CCD*Xy23com&*<mb 
tf-m-ZXolz, CCD*^7 2 30{aS2rx^r6]t 

mm-fi (Hi i (a) mm) . . 

[0065] iNlft«>x»N 2 0 Sr^x^jtm^f 
- : J26mmt / Z®%.-th (HI 1 (b) . 
»K ^#:'>X/N2 0oaffi^. «H*m*»fe**^ 

i/^r-T2 4 (^A^yyr--r2A\t-mzwt 

tt&^TTS) i^r-f^y/r-7-24S:iI 
ffifSJl2 5 W9^^f-^2 6*ffi{cli^-r 

i. dii(=<J:0. tmfc*7XJ^2MVkWk*73->^m 

[0066] <X(C. ^■\' ; EyK7'U-H2 2<^ltt 
a^SSrt&g-rS. o^O. ^-V^yK^U— H2 
2iJj:t^CCD^P<9 2 35:, S^ftf^&tt^X/N 
2 0c^f.iljfi^^^>'^x-r24±^ESt, ^ 
-f H 7"^- H 2 2 Z ^*»4> z *m{Ctt-«r 
fc&TStf. CCD^^723T-^L'5:* { 4»^'f^>' 
?T-72 4Zmj)W\l. ?A^yY7V-Y-22<r) 

mm7<7)imtzmt&mg.com2 tzm$?t& . 

[0067] 2*. JJE»l^lBR!tti:PWHCl/C. 
^ -V^y Kru- H 2 2ii<ktXCCD^ 9 2 3<7)^ 
|^T"*4x*|<dt5j:Vy*Ifi|i:*»* I >xyN2 0« 
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[00 68] mz. 4HM**xv\2 0fc«H*»fc*lfcfir 
W (z*W) fc#K»7*>fcffl7b(c3t**J:3fc*''f 
l^LEDTWfyrtfttt* (01 
2M) . y tffofcEtf 7 KH U ^ 
■V* y H TV- H 2 2 ^TOJ+'M^-^OHia 7 c tf) 
j£«5-ii3S-rSfii1lT'i>l»mi^«fflfi[St. CCD* 
*72 30#'l>iIi£-gc;K-t*\ y4**>W\s-Y2 

2 ftm l offlffl«M±WEaM-* . -e-t-c. ^-vtv 

K7V-K2 2ft. 0&§-t&#<^ *WWIOxv\2 0 

eoKSB*» ^> z^rr&j fc^Btl 7 osffi 7 b izmt&txn 

0 £#?l«76D-;ff<oJM7 c ti&orflMWft ( 13 1 

2(a) #fS) . JJCJC, *XA$Wt*f- 5>2 6 ft 1 8 
0- HKS-ar. -^Hia7 ctc&ofcfljffl (810^ 

F7V-K 2 20flWH4"C«* J fl!rtr^)lIia7 d<0jS£ft 

iffiat sffist'* 2 <^oH0fis±c , y<t 

7V-K2 2&ESU * r 4-\'*>'F7V-K2 2fc. 
Isim-tZfft,. ^»*^x^2 0OSE*^z^tSl{C 

ifij^»s*. iNwoxA 2 o fti«Ht«7 (Dwwm 

ffl7cC»o-rfflHW* (HI 2 (b) «H) . 
[0 0 6 9] ^xngfXf- i^'2 6ft 9 0* 

HHE$-fr, •Wffl*>m^HiS7til35-rS^tC®y : 
6^Ht«7fc:*fL, ^tf^XA2 0<D»>^]f2I7 
c*jJ:V7dfcaa-5TflJIMt*. *LT. ^v-y/L 
L E D 7*W f- ••/ 7*ft i'y 7t-T2 4 *>4> MM 

-fa. 

[0 0 7 0] *3*>Wt»JB*>LED7l'4 f--y7V)f- 
•yTilffll2{i, f-*7*WcttUKaft$rfab<"?# 
^<7)X.y^y^ffi (^OX^ffl) 12afc.i»f^ 
ffll 2 a3&»/5>^vrWB*T«)IBt:»JftS*ifc«BW¥iB 

1 2bfclcJ:i3»Jft3ivCl39. flJffffSl 2b{i. & 
Sim® 3 jWBjSS ftfcf- ■> r«®lc«LBSit^ ft#t/C 
v>6. fl!-»T, ^•yTKMii, miWkX'&h. it:. 

*m<?xj\0mmfrt>imi-& v y?mm ( a 1 

1#S) ftfflV^T^vy^Sill.^, j-"/7&Mb 
X <y -f y^ffi 1 2 a fc <7)igja 1 2 d f - -y 7*«Bffl|*» 

[007 1] £<0gS3<0|ISI^J§OLEDTW-C'(;i:, 

±b* i onomtt Rsic. &#S5 5 -y tw 

[00 72] JH303O»WB«OLED7WC 



fc=$ri>#8ii?t7ft. **>IHfePnSaWlo*iBfc:ttL' 

mm 1 oUfflfc J: VJBHB 5 ft £tffUI^if&tf if > - t 
HMfcftfcl/CU*. ^Oft*), l7fVy^l2a^ 
HPHH 1 2 b <0®m 1 2 c 5 J 0 1 X 

oizftim7zm<B&ixi>. f-yrmmmx-m, 

«5A^f771H2 (X-/fy/il2a) 

xoiz^-th-mmwx-. ms&nwtemazx 

ZX%h. 

[007 3] 01 3li*%.ty<7)f&3<r)mm&Bc?>LED 
7W<9*M vV7^-Vv*WttlMX'hh. 

[0074] %3<nm3m,zK\\x\*. *?3->vgm> 
<osn$ftD, fBtassoassftDpk-fsk, mmi 

j&ft<7>iI*Dnfr\ Dp<Dn<Dfc&SJ:dfc::yM-f 
*>K7U-F2 2ft.WiiitfAV\ ^oT. yl3tgP5 

<?>§mi>>t>ftimv>&wiX'<r>mQtf* 

7 , l^-H2 2<7)^§*[SlO{aS-7-j/>'t5:i5. Q=D 
-DpT'$>S. 

[ o o 7 5 ] ^yTrnm^nmnmm ( ^oj® 

3\ asS^riSjOKH) ft±Hi-TSi:. QS2XH. fiE 
D^2XH+Dp 

-\**yh'ri— K2 2ftAii?»c:tfc<J: 1 ). ±f£0«ffl 
inx^lftitTt, «0**1B (x-yf-y^) til) 

:(:. *^^^yh'yv-F2 2*%Ji»^M: 

[007 6] ^^yH^W- h'2 2<7)Jf^ft 
TfcU ^«f»oHStlSii4iS?o«SftLcfct«.i:, 
y / >fn>K7l'- H 2 2(7)7li*mmcr>&&-?-i''>P 
tt. P = T+Lc=T + Dxtanflat*4. 
; tyK7'^-h-2 2(7)Ji^T{i H f&JiJf 3 0-5 0 [ju 
m] iot. yKT^Ofiav-^PJi. 4-&<fci> 
30-50 [jumjfiLhfc:**. ^oT> 

[0077] i^JBSOjOBKBTli, DS2XH + D 
ptRJBUTV^. ^t«kO. JJE^WMioIIMSft 

[0078] z<DXoizm<omtmmizxin£. le 

DTM ft^t^^NS^X/sft^X/NS®**^^ 
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coo7 9] %4<?mmj& 

0 1 4 ttt&oajM <rmmmr>^ d t w <om§ 

ia*BSW-6KlBHT*6. Hl4lCiNvc. ( 1 ) 

*o. hi«>(4) {c*tj&r*arc**. (2) 

*>J:tf ( 3 ) te¥$#>7X/\±{;ygj£$iU:LED7U 
014Cfcwc. HltHtfcOKJiHtff 

a^x^cle dtw m^ttxma. ±sm 1 
[OO8OI014 (i) izTfi-txoiz. isminm 

JMtHtlg (01 (1)~(4) #BS) tio. 
nffigff 1 £Bia4Htfttt(C . «*< n g£tf 1 ZkMlZ 
Ml&fie&t:%?ti18m7*Wj8.l. ££LED7U 
^Mf«K> pSttftiW («**) 5»t»«-r 
6. 

[008 1] 014O (2) i3J:tM3) (C^-T 

b*«tSrrtlt:, 4Ht»7*MHH7bfcjt**J: 
*<>$Mi»7^ofc*¥*flIfc. n&Sttl* 
^y>/L> LEDTU4 tm«<r)1--yTl l Zftmt 
h. ZtliiZi*). LEDTW-f -y7*^ffl!lffil 2li. + 

y7mmtz*tL&ft£%?x.y*>rm imxtm 

1 3 a fc . f--y7-«B^t#^Sr^-r«M'PPffi 1 3 b 

f--/T«ffitx.yf->'7'Bl 3a«0JSai 3d*«L 
E D T U -f f- «y TWHBfc: =3: -s T H h . 
[00 8 2] JSTt, Sf54<7)l£&feJ»>LEDTW«D 

r-f > >rxmz mtt& . h 1 5 hsu 0&mn&> 
levt\s4 nri is>yj:mzm^hti&y4 is>? 

jatoflMtBT&S, 01 Hl-lk 

4 OXWRIBOL E D7 W <9:M S^IfifcBMW 
hmmX'bh. Srfc.. 01 6fcfcwt. 01 2fcHfc 

[0083] 01 5(^4 i^T'SSJiJi, 01 

^Q4>>l:*> ^ yz®fc*tL3£5b-9 0• (IbliH 

1 4 ( 2 ) «H) £=5rf «fc p tc. fH$S-£TE{ILfci 

[00 84 3 i-f. ¥**»7XA2 0fciWWM!r£. 
^4 F:/V- K 2 2<7>»H>ffi (¥3S#<7X/\ 

2 0O^ffl(aa) CCD^723«+«t 

aqmfloxvN 2 0 o^sicfcv^T-a-rs J; ? c. c 

CD*^52 30ffi»txj6riancWWft* (01 5# 



SB) . 

[0085] jwc. ±sSM3^mmmtmmizLx. 

^«c»7X/n2 OOHB^x/Nffau-f-^ 6ffllt 
LT^flt^X/^ 0fc*x/\»8x?— s;2 6<9HB 
tE^L (015#!I) . /4-^>F7V-K2 20 
?SiUi*itS$£l£5gU *fc*IHWIc*XA2 0«>EIK 

[0086] mz. #$flc>7x;\ 2 0 £SBB*»*>ftfl£)j 
ffl ( z # ) £4Ht£ft 7 OjgBfcittS J: 3 v>- 
fflArOLEDTMf-frK^HW* (01 2# 
M) . *i\ y#l«i|fc:Btf*4Htit7tc$tU r-f** 

> ktv- h 2 2 ^«jg'J4"M* 5 -*o]ija 7 c 

2 3<9#'l>ift&-g:$-t2\ *y+*VK7V-l«2 2* 
m 1 <7)WfflfiIi:{cEat I. . * LT . r-f ^ V H 7" 
l^-K2 2S:. 0KS-Wr4«4. ^«Ox^2 0c7)S 

m^n&e b *«rr*i»it4«i»7ojeii7 bet^- 

^X/\2 0 ^^-JSi«7cO-^]Iffl7 c Cia-j-CflHW" 

5 (01 6 (a) . mz. 

6 Sr 1 8 0 * UniSS-fr. -*<0H27 c fc»o7t«JgiJ 
( * 1 OflJB'Jffig-eoflJffJ ) *<3?/Ui#8l?!t 7 

f<i « v nr k 2 2 o^ij+'M^ffe^oiija 7 

dOifi^SrjBStSfi[S'C'S)l»m20«JffleSJ:^, ^ 
-f-\'^>'H7 , ^-H2 2$:EML, r-f J r^yh'7*P- 
K2 25-. *HM**x/\2O0>«Ba» 
4>^S5 b &=5r-t*l6lK^SS»7 ^>«BfKStT* 4T» 

0 £#J8£$7cOffe;friD]Ij27 c t^oTflJffl-TS (01 
6 (b) . 

[0 087] $^>(C. ^xy^i2^r-^2 6£9 0* 

ebbs*. mwmA,mmm7 tiM&t imizmv 

Z>ftf&m7lZttL. ¥&tt?x;N2 0<og®A^]M7 
ctsit^7dt=»oT«HW-S. *UT, ^i^y^L 
fcLEDTU-ff-yr*^yy^r-r2 4*»4>imi 

[0 088 3 JR4«)MeBIIOLEDTWf'77'Af- 
•y7*ffl®13{i. f-v7«liWc«L.«ft**-fat?<1«» 
^lyfy/l («0^#ffl) 13at.x-yf->/ 

13bkfcJ:"5a«Jf*iT*J0, -WHiffm 2bte, f- 
y /® 1 3 a t CDSgffl 13d*<. f 7 rafflfll^^Jlfc 

[0089] z<r>w.A<n%mmcr>LEi)7^^^yr 
x-\t. n&mwmM&Btm&tz. mMsmn^ 
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[00 9 0] »4<0HltJK!B<0LEDTW f-y 
7Ttt. JJESl-OSdtJKBkiaHKk:; x»/?-y*TBi 
3 a $r*#B»7 1 . *?«* { nMStf 1 OUffifc 

> ym 1 3 aJif - -/ TMTC&f L&£i d a £fcf-»Xir 

[ 0 0 9 1 ] 0 1 7 (i*^<7)^4 OgtJBBMff) LED 

[0092] IMtfJJBBEWiCiSVYtUu -/XAgBfr 
fefflM l>0*fcft. H^^^Sil^^xyvaffifc 

*>HOT3fclTOfc, «9»LS^«*Dn**, Dp< 
Dn<Di:fcSJ:3fc*W**:/K7U-K2 2* < Mt 
ittfJSK, ^**VF7W-K2 2^*3tffl0>ffiI 
V-y'yQIi, Q = D-DpT'£6. 

[ o o 9 3 ] ^ isyrmmvmmxmg: ( 

^$^ri6j^mH) £±Hfc-f£fc. JhtBISfcasn 

DS2XH+Dp 

H 2 2 £Ait6 .IfctcJ; 0. JJWttJHI 

fiffiBOSB&WBKS 5 OJSffiJ: 0 fe SUV ^ffitfcfc h i 
o ^ y h 2 2 £<#Sai*>l£gi& 

[00 94] ^tf^WKKDUcSV^Ttt, ^-f-Y 
*VF7l'-K2 2*WW8*TflI!ll/CV»*. ^ 
^yH^-H2 2«0Ji*SrTi:t. tfftaiOllSfc 
£c®SgS5<7>«l£Lci:, ^tt^ 2tf)# 
ffftSrtfcfc-f&i. *'>[+*}' 2 2<0*¥ 
*l*j«JIWi. T/coseci^tft, 

K7 r U-H2 2<07j< 5 F^<7)[aav-^yP{i x P=T 
/cos0c+Lc =T/c os^c+Dxtan^a 

±E»3«JWBWJ: 9 
[0095] i<0m4<0H*fe^®'CJ±. D^2XH + D 
pfcRjgi/O**. iiifciO. ±IB^flJBlftIIIMISr 

10096) zcoxo^AcommmmizMi. le 

D7W Sr^«Lfe#»«c7X/NSr^xyNSS^4,^ 

SSD£Dfc2xH + D P t;:U:£i:fcJ:»), SSftSBfc 
f - -y 7"J«BkO«L t <T)\ihr>% £ d t **T'£ 

5. 



[0097] &5<n>mmm 

0 1 8t±*WD!OJB 5 <73H^SS^LE D7W O^Jt 

xmzmiti mmmx'h i . 0 1 sea wc . ( 1 > 

fcitf ( 2 ) li¥**'7x;N±fc7Bj£3ftjtLED7l' 
>f *>BriEBT* 0 . ( 1 ) 110 1 ( 4 ) fc*f HT" 
fc*. ( 3 ) *5 Jtf ( 4 ) tt*a«(Ox/\h(c» 

SfciStMBBT**. 018KfcVvt\ 01 *J 

j:traiofcHtfcota«t»*Mti/c**. 
[0098] His (i) t^-i^t. ±ie^ion 

JMfcHtlg (01 (1 ) - (4) ««) 

nas« i mmmmmmz. oMt«<n£»* i ante 

4. . 

[0099] <5CtC 018 (2) (c*t J:d£. #fii?JI 
7 fcSWW l> RESIST n fflUfii (&!■&) 3£*b 

*h i commzmmzuzftmrnnyj y 3 a^jaw 

[0100] mz. 0 1 SCO ( 3 ) fcitf ( 4 ) \,Z^f 

mz. nwmtiwmmizm&zinfzftMmny'fy 
3 aipbmKmtftim i «ojSH7 b tc^^-s x o 

fc. *>o»(t»7*Jj:l«HiiaiP5-f ^3atc»-5-C* 

<@^<0^«y7^fitl». iitfc:«J:9, 3S5cDfgS£13i 
«LED7Hf77«MIl 211. ±ie^3^jlte^ 
S£0LEDT^^^•yr^:i5ItSiti:^: , ?. f-yTUffi 
fc«L«ft^«rfx v f-y^TB («0^#ffi) 12a 
t . f - >y TWBtcW LB&Sift ZZtWrnm 1 2 b 
J:9»«$*i*. ^-y7^ffli«*^I.^i:#C 
^-•yraBtX-yf-y^l 2aO^Sl 2 d*if--yT 

[0101] WTtC m5comMmBe>LEDT\s4 CO 

yjisyyxnzmw-tz. mi 9izm5<r)mmmco 

CO? 'A v V ?JLmzm\ * hilh ?4 y^ 

mwcoffif8.mx'bz>. 01 9Ci>wc. 02 

tt^>tCtiHtW*fttT*4. ifc. 02Oii^5 

commmcoL edtuj cor* i/yyxmzfflntz 

BrBBTC**. 02OlCfcV^T. 01 2tl=]tt 
C0lZte®tfr?ZttlXhl. 

[oio2]0i 9coyji/>7mmi. 020^^ 

y^M^feV^T. fa±U>X2 3att%c0CCDt!X 
y 2 3 yX2 7 am commc C 5 2 

7tltzi>C0X'h$>. ^#:^xy\20(i. #SS$7*i 

xvmffl 5 futfas* ^x^sxt- v 2 

^^>^-7-2 4fc,J:yil^J:2 5 
(ci9«>xyNjSOxr-^2 103aiitajtS*iS. * 
Jt«CCD^^7 2 7(l. ¥®f*'7xyN2 0O«®$:a 
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®m:W&.-$htzih<r)\><r)X'bh. #JSigi§P74 > 3 a 
OlSte. #fl#CCD;M7 2 7K < J:9¥3Sfl^xy\2 

[010 3] t-r. ±si&3crmtmmbmmzn:. 

^fl^x^ 2 0 ^ffi^x/NfgSUr-S^ 1 ffllltc 
Lt^ft^iA 2 1 OH® 

£IUrr5 (01 9#.1) . 

[0 1 04] <Wc, *^CCD^^7 2 7tJ:0^ 
ti^xv s 2 0 g®0#SHP 7>f > 3 a LT^sItt 

2 0 H®<y}#St?g 7 <r>m.*m\-fh Zbizi. 
0. ±l2miOHiS^ffii:|iI«K:L.T. 

2 2<0fll!]*<l>® (^«c7xyN2 OtOOTM 
«) b. #^CCD^^7 2 3coa»*'ll«i:<5Dra<7) 
x^T|6]^7-fe-y h*Lf 1 (HI 9#{S) £|f8|U 
ifc^tt^XA 2 0<7)®m&ffiE-t& . 

[0 10 5] ?4^VY7V-Y22<mb\, 

2 Sr. H^$^^^XA2 0^m3fi^O^^ 

>7T-?24Lx%hmmxa±izw&L. 

*>Y7U-Y2 2mbL&H&ZZ%l%tft>. £ 
fc7'4 J r*:>Y7ls-Y22$:±MZ-£. #miCCD 
^^5 2 7 2rx^[6](c?r7-b-yh*Lf lfc'WijS^ 

>"^T-724£{K«J»JU ^^yh'^-K22 

ftmm 7 oimizmtzn&niihZ tz 3 &fet& . 
[oio6] mz, ¥mfo<yxj\2 oz-mmnmn 

bttZm-f&Xolzmsyfl^ ffl*<7)LED7Wf- 
>/7-tc^Srtl. (H2 0#KD . 21\ y^fflOK/i. 
^•SI«7(C^L. yA^yYfV-Y2 2C0m\^ 

WmWlZ. ffiU&C C D;M 7 2 7 <0+>l>H£-ifc$ 
i*\ CLOfta*^-x;frfifc*7*yhfiLf 1£W 

—Y2 2%w,\ <r>mmm±f l zwm^h . * ix . mm 

Zttyj^yYzrXs-Y 22*. ^*->x/N2 0 

msvttmtoyJ >3 a*^z^-[Bi^gi^7^jsffi 

7b^-ri»*t-^tLS ! tfi:ttts ytfftt^l&S 
¥gflc>7xy\ 2 0 £#8l?t7tf>-;fr<DlI27 c IZ® 
^XWrntb (020 (a) #80 . <JC(C. >7XAi*8! 
^.T-^'2 1 £ 1 8 0- -^r^H27 c left 

. ^ttv Y7 v- Y22 <nmm>>mts i <m 
own 7 d <vm * mm & m.x-t> s % 2 «i 



^ * ^ K TV- K 2 2 £\ *S^xa 2 OgffiO 

#8ran 5^v3a*^z wuz #m 7 omizm- 

ZiX'mtl&tibbbtz. ylimzmjiHt. ^mfc 

^xa 2 o zimm 7 <7>m<7)mm7 d w&ot«jb!H- 

& (02 0 (b) #550 . 

[0 1 071 ^XAfS^-f-i^ l£9 0* 

UrtSSih TOJ*«^^M«7tiIX-fS^|6]{w@V 
&t^t70TF£7c:fcJ:V7d£^T«i#ti>. * 

T-7-2 4*^|IJJttS. 

[0 1 08] m5<?>mW&B<r)LEDTl>-<( t-v7<D1- 

■yTMmi 2«. ±§£m3cr>mmm®tmmz. *«,r 
miztttmztt&t-y-imk^-yi-yym imx 

T'OHK^figSftfcflJffFF® 1 2 b b iz J: 0 ffi&ZtvX 
ITU*. flg.»T. ^-yTlfrffiJi, ^®«^oTv^ 

ttz. ^•yrmmb^-/i-yymi2ab^mi 

[0 109] Z\(?)%i5<r>g$mm<?)LED7\/-<1->/7 

x-\t. ±M%3<r>m>mmbnmz. Kmsmoi- 

••/TlSmi 2(4, f-ytry/$>SV^^7-y^*^L 
yiv^x-y^-y^i 2 a£J;>3f§j£$ix-0 ^ 

DTM^-yrt'14, xl2S3<OHJ6»HStISI«fc> X 
•yf-V^ffl 1 2a4if^»SL^(? a$r^-fi£ 
^1f»«r»*fc«>» ^-y7-^ffli£«T'0^^a55*^ 
x-yf-y^M12a*-C<06^<-^C, x-/f>/ 
ffil 2 a^^ta55J: 0 i>M<iiLmX'm&-t&Zbtf 
X'Z&<VX\ mMSt^'y^m^X'^^L^s: 

< x t . 5 m^im^ \ 

[0 1 1 0] *fe*£» m5<7)Hte^Cfc^T(4.. nS 
S« 1 OgffifclSfiJtS tutffl^Wffi 3 7 

^(os®^tc^-gi^n7>fy3a 
£tz. ttm&7<r>mzmrthtztb<7>c 

CZ>li*?[Z, *mto*7XJSm<WtM®U?4 V3 a 
A>^> nSS^l Sr^tT^^xyN^ffl^^^7<?) 
fiESr«!»tl» i b tfX'% %ffimc C D^^ y 2 7 £ 

ffl^fe. ztiizi:*). ZT-vmffiwizttmmzffiiit 

S^OCCD^^^S-EaLT, ^*-7Xy\2 0Sr 

±iem3<7)isffi^® «t o t . i/vreaLomtkn 
mz-th z. btfX't . ttmmmmt&><T)ii* y<n 

[oiii] o izmscrmtmmizxtiii. ^x 
/ \$miz&& ifcftmmztf&i- h -7x^8®^^ 
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[0 1 12]£6a£ftiBJB 

m wxj^mimz. ±ssm 5 ngtmrn ( 0 1 8 

(1) tJilf ( 2 ) #&) fcHtt'i&S. 

[01 133JilTt-. 3S6O||SSJgJSc0LED7M<7> 
^xy^IgSrPUi-fS. H2 1tt*60itffe»JlO 
LED7W ^^iSCf^^S^ v>-/ 
^BOfil«0T'S>S. 02 lfcfcivt. 01 9i: 
HtfcOfc:ttHtflrt*ftLT*S. 02 2telfl 

SRffiH?**. 02 2tc:i$vvC. 02Ofcp]t: 

[01 14] 112 lnyjisyymma. 0190^-r 
s^ittfctHvc, ^\ji^f-y2ij, -7x 
A«ttxf-5>2 8(cU:itf>?&ft. <7x/n£SUt 
-v'2 8(i, ^xnJISJXr-^2 Hcfcv^T. Xf— 

[0115] ¥$ft^xvN2 0(4. #8i&7:feJ:tf?6tt 

»5*qB«s*ifcsaB*^xyNisa>tf— 5/2 8®izi 

X. r>f i^yyT-T2 4i3ixm^M2 5l l zX t )^ 
^m®A : r-i;28c0imt l zffl£ZtiZ>. Wisy? 

ttOiBf <, ^T-iS&:mz-kMmztS^X®%t& . £#l 
tiO. liffllClHatf&l^gtt^x^O (H&fc. 
¥Stt-7XA2 0OflBli. iS3aa5* 5 5S0±* { -5^[!!IE 
BtfC&S) fc8WU:*afc:t>. ¥&#t>xa2 0O 

[0116] SlWIte^i^ OxyNm^r- 
^2 8t=ffljeSilfciNI»'>^2 0tt. J««<0» 
JBSfcHtttUT. gffi^MUBPX'f >3a*^M 
»7O-*^lBa7cK»o-C«H0S<l(H22 (a) 
#.1) . S^*C^JHBP5-f >3a*»^4Miai7^flar 

[ 0 1 1 7 ] S2 3itm6<vmw&mi l zi3\ / \xmm.M& 

%&v>?A i/y/mmx-b •? , ( a > li^^^x^N 
+*&<w : s>mm. ( b > ti¥gfc«7XAEiaa! 

ions] meomtmBny-t isvr&mt* »7x 

^HKXr-^2 8£«ftO0t*ft 2 8 a *Mt. 
flc7X/N2 OjWffigSfufc^-f is>7y— 72 4 



-5«iBfc:Jl2«3»8*. ^ y^/f-72 4 «D£^ 
**™to*v v*f--5^lH(c*t3* * - 1 K J: 
0, ^*^\2 0^M&. x-f-i^iBfc&^fc 
TfflfcSrf J:3fclIIJ&f4. iMcf), W3a*# 

4,. H2 3(c*tJ:ifc:. W**MSnJi£T«J9»2 9 
OgSS^awC&O (JffflgPc7)W5«2 9^$Dd2 
(i. +*BI50«I l 5ai2 90»SDd 1 i"Jt»<4 
£) . •7X^^ffi*^flJt)m2 9^JSai*-C'^ , 9St 
»fl^)Jf $ . »>xao£««?-£(c$-* - fc 

fcDlfc&S) . 

[0119] i^>J:dfc»6^jWBB«UcJ:*ur»'^ 

isyrmmwjv^wiT-isizmKzm. z<r> 
$mtz% vx.j^fri>m\tz>ztt,z£L 

[ o 1 2 o ] ttHs ±i?m6(omtmmx'ii. ±ssm 5 

*f&Wft:#. JJE»1 *fctt»20W«Btt^-f 
^y^Hao^XAjf^T-^tciR^SrlSlt. «Jffl 

[0 121]*7<^aBBB 

024 (4*^ H J^ 7 <nmHSm<n LEDTP'f ^Mjs 
XSWJ-r^8JTli0TJ>S, 02 4tfc^T. ( 1 ) 

fcitf (2 ) [&mW*;xj\±) l zmtf&ixtzLEV7\' 

■<<r>mmmx'hh. ttz. ( 3) feitx (4 > «4^^ 

'7XA±(c^$^cLEDT^'f Srf-yTK^Srf* 

V^T. Hl8tHltfc«ft:ttRltfft*ftLT**. 
[ 0 1 2 2 ] 02 4 ( 1 ) IZOktZolZ, ±KM5*)9l 

mmtmtxm <h 1 8 ( 1 > jcj: 9. nas 
» 1 *m<o%mmz . ww» n satr 1 l« 

»tfat«r#-4Ht»7t»*U 4fcLED7W»Jfc 
[0 1 23] <J:{c. 024 (2) t«tJ:3K:. ^WM 

7 izmtimsmm n nsms (^am®) 3Sr*h 
s« 1 *>WB*itsii$-itft#»ip?-f y 3 b zmm 

i«<U **o»«at7<o**«J:')t*<"f*. 
[0 1 24 3 ^C. 02 Aff) (3 ) fcit^ (4) 
«fc?t, nffl^lOKHCJBJftStlWMBIIP^-fV 

3 b <mv&Ufrhm.-nwzttM& 1 <^wm 1 b tat-*- 
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••sT***!^. nSmtl*r<tisy?L^ LED7 
M*«*Of-yrt:4Mtt*. Ztilzi*). mi (Dm 
IBMIlOLEDTMf-yrOBnBl 214. ±I2SS5<0 
MttMK>LEDTMf-vri:Hfc«ak*0. f-» 
7aaB£ff Lgtf*j & 3rf x y f-y ^Bf ( $J 0 X# ffi ) 1 

2 at. f- >y 7«ffi^M Lt&\MM £ KctWPm 1 2 b 

(C, f-'/rflBfcx-y^y/Hl 2atfMBfll2dA«f- 
[012 5] ETFfc. m7<0HiiSJ$$c7)LED7WO 

yAi/vyiMzwwh. m25\x&i <r>%imwr> 
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